Primary care is a major component of England's National Health Service (NHS), responsible for approximately 300 million consultations per year with GPs in England, which represents 70 -90% of all patient contacts with the NHS. In addition to providing healthcare to the registered population, GPs are charged with coordination and gatekeeping of access to services provided by secondary care, tertiary care and other allied healthcare providers. As GPs will be assuming a key role in commissioning health services in England, there is a clear opportunity to re-model care delivery to maximize outcomes, cost efficiency and patient access by focusing on diseases that are most amenable to management in primary care. It is essential that there is evidence to inform what conditions are most sensitive to management in primary care -commonly referred to as primary care sensitive conditions or ambulatory care sensitive conditions. Such definitions would aid resource planning, drafting of local management protocols and simplification of the interface between primary and secondary care for a number of chronic conditions. Indeed, inappropriate utilization of secondary care resources is likely to represent a significant opportunity cost to healthcare providers and may be less desirable for patients.
Primary care is a major component of England's National Health Service (NHS), responsible for approximately 300 million consultations per year with general practitioners (GPs) in England, 1 which represents 70-90% of all patient contacts with the NHS. 2 In addition to providing healthcare to the registered population, GPs are charged with coordination and gatekeeping of access to services provided by secondary care, tertiary care and other allied healthcare providers.
While primary care has a role to play in the management of acute conditions, there are a number of alternative means by which individuals can directly access appropriate advice and care for acute problems via services such as NHS Direct, Walk-in Centres and Accident & Emergency Departments. In contrast, the management of chronic conditions generally lies within the remit of GPs, and patients are usually only able to obtain ongoing specialist care for their condition if referred to a specialist by their GP.
Primary care consultation rates in England are rising year-on-year, 1 and the role of primary care in managing chronic conditions will increase, against a backdrop of a drive to contain costs, as a result of both an ageing population and changes in healthcare policy. 3, 4 In addition to the increasing demand for management of chronic conditions in primary care that an ageing population will place upon health services, the way in which services are designed and delivered also needs to change to ensure that primary healthcare is both accessible and appropriate to the needs of an increasingly ageing population with a rising burden of chronic disease. 5 As GPs will be assuming a key role in commissioning health services in England, there is a clear opportunity to re-model care delivery to maximize outcomes, cost efficiency and patient access by focusing on diseases that are most amenable to management in primary care. 6, 7 It is essential that there is evidence to inform what conditions are most sensitive to management in primary care -commonly referred to as primary care sensitive conditions (PCSCs) or ambulatory care sensitive conditions (ACSCs). Such definitions would aid resource planning, drafting of local management protocols and simplification of the interface between primary and secondary care for a number of chronic conditions. Indeed, inappropriate utilization of secondary care resources is likely to represent a significant opportunity cost to healthcare providers and may be less desirable for patients.
Defining primary care sensitive conditions
PCSCs can be broadly defined as conditions for which good primary care -defined by the World Health Organization as ' … first-contact, accessible, continued, comprehensive and coordinated care' -can potentially prevent the need for hospitalization, or for which early intervention can prevent complications or more severe disease. 8 PCSCs commonly cited in academic literature include angina, asthma, chronic obstructive pulmonary disease, congestive heart failure, diabetes mellitus and hypertension among others. 9 -11 Definitions of PCSCs tend to reflect expert consensus on whether primary care can achieve the desired clinical endpoints with respect to these diagnoses in the context of the resources available to it. Indeed, the prevalence and severity of such diseases is likely to be a function of prevention, prompt diagnosis and continuity, and coordination of care -all of which are key and accepted functions of primary care. 12 By means of example, there are a number of levers by which primary care can modulate the severity of asthma and reduce the risk of severe exacerbations requiring hospital treatment (see Box 1) .
While many chronic diseases may seem good potential candidates for being classed as a PCSC, there is considerable variation in which diseases are deemed primary care sensitive 13 both within academic literature, among clinicians and between health systems ( Table 1 ). This lack of agreement may relate to disagreement as to what it is reasonable to expect of primary care or, perhaps, what role primary care should assume within a health system. When considering whether a condition is truly primary care sensitive, one has to consider the functions of primary care which may reasonably alter the course of disease ( Table 2) .
Although commonly cited as potential modulators of preventable and primary care sensitive hospital admissions, the notable omission of many common mental health disorders, such as depression and anxiety, from the more established and commonly cited lists of PCSCs 8, 13, 14 may also indicate a potential bias against the consideration of mental health disorders as primary care sensitive. Indeed, in insurance-based health systems, the presence of a mental health disorder such as schizophrenia may impact the ability of an individual to maintain their health coverage, thereby imposing a barrier to accessing primary care services and obtaining timely healthcare in the early stages of evolving disorders -both mental health and non-mental health -that, in turn, may reduce the risk of hospitalization. 15 The financial, political and sociodemographic environments in which any given primary care system exists should also be taken into account, as these external factors may modulate not only what is considered a healthcare priority, but also whether primary care would be able to discharge interventions in a timely and effective manner.
The ability of primary care practitioners to meaningfully impact the clinical course of many PCSCs depends not only on assigning the 
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None responsibility of care for these conditions to primary care but ensuring that sufficient and appropriate resources are available in order for primary care to discharge these duties effectively and in a timely manner. Differences in resourcing and allocative efficiency in resource distribution may, to some extent, explain the variations in outcomes; such as PCSC emergency admission rates across primary care providers. Furthermore, the ability to provide relevant care at the appropriate time may also depend on the suitability of a given health system to detect disease at an early stage, thereby enabling the delivery of interventions that may focus on secondary prevention. Therefore, when considering whether a disease is truly a PCSC, the levers by which primary care may be reasonably expected to alter the course of disease -or prevent its occurrence through primary prevention -have to be considered. Such levers are well established for many common chronic diseases, but differing views on what constitutes the role and scope of primary care and the impact that it can reasonably expect to have on patient health behaviours may lead to variation in what is considered as primary care sensitive in practice.
While there may be legitimate differences in the structure, function and funding of primary care across health systems, the lack of an agreed, evidence-based list of conditions that can be universally accepted as PCSCs undermines efforts to meaningfully quantify and compare performance both within and between primary care health systems. Such an approach should ideally involve consensus between primary and secondary care and include a documented, valid method by which a shortlist of diseases was arrived at.
Hospital admissions for PCSCs have become an increasingly popular measure of primary care performance as, under the assumption that timely, appropriate, efficacious primary care interventions are available to and accessible by patients, the risk of unexpected and potentially preventable complications and deterioration in patients should be relatively low. 9, 13 The importance of primary care in the management of these conditions is highlighted by findings that support an inverse relationship between access to primary healthcare and the risk of hospitalization due to underlying PCSCs. 16 -18 As markers of primary care performance, hospital admissions for PCSCs may provide insight into potential shortcomings of either the structures or processes present in primary care, the effects of the socioeconomic environment in which they operate or to be used to draw inferences about the health of a given population. Many previous analyses examining PCSC admissions assume that primary care is operating in a closed system -such that it would be logical to assume that, given appropriate and timely treatment, hospital admissions for PCSCs would be largely preventable. But this assumes that the disease course -and patient behaviour -is wholly predictable and modifiable by primary care interventions. Furthermore, when considering the structural aspects of primary care, this approach also makes the assumption that there are no cultural, financial or social barriers to accessing services.
Box 1 Influences that primary care can exert on risk of acute asthma admissions
Symptom and medication reviews:
• Ensuring that the patient's symptoms are adequately controlled by their current medication and that therapy is adjusted according to local or national protocols; doing so should decrease the frequency and severity of major exacerbations, thereby reducing the need for emergency treatment in hospital; • The mode of delivery and type of inhaler should be closely aligned with what the patient feels confident in using. For example, some patients may find the required coordination to use 'puffer' inhalers difficult and may benefit from using dry powder inhalers or use of a spacer; tailoring how their medication is delivered to the needs of the patient will maximize the efficacy of drug delivery, hence reducing symptom severity and the risk of exacerbations.
Patient education:
• Understanding the medication that they have been prescribed -particularly the difference between bronchodilators and steroid inhalers with respect to their roles as 'relievers' or 'preventers'. Ensuring that the patient has this knowledge may allow for reductions in acute asthma exacerbations and may reduce the risk of hospital attendance or admission; • Providing knowledge on good inhaler technique, thereby ensuring maximal therapeutic effect from their medications; • Engendering confidence in self-management may help empower patients to be proactive in controlling their own symptoms without the need to consult community or hospital medical staff for minor exacerbations; • Educating the patient with regards to 'triggers' of asthma exacerbations, be they seasonal, activity-related or environmental, so that they can proactively adjust their medication accordingly or, where possible, avoid these 'triggers'; • Provision of other health education interventions -such as smoking cessationthat may reduce frequency and severity of exacerbations.
Accessibility of primary care:
• In order to establish an optimal therapeutic relationship, patients must be able to access care that is delivered in an appropriate and understandable manner when needed. Delivering care in this manner supports the therapeutic objectives of primary care, and may allow for early provision of treatment to prevent worsening symptoms deteriorating into a severe exacerbation of asthma.
Primary care sensitive conditions and socioeconomic status
Socioeconomic factors play a crucial role in determining a given patient's level of health literacy, their ability to cope with illness and their willingness to engage with primary care -all of which have an association with increased rates of unscheduled hospitalization for certain conditions. Unsurprisingly, these disparities in PCSC admission rates are also present in healthcare systems that are not free at the point of access. 11 It is of note, however, that while socioeconomic factors are associated with unscheduled hospitalization, the accessibility of primary healthcare services remains a key and independent predictor of preventable hospitalizations for a range of PCSCs. 9 The delivery of healthcare and, ultimately healthcare outcomes, are dependent on a wide range of cultural, social, political and economic factors that are interlinked, with the individual patient at the centre of these interdependent layers of influence. Many of these factors -and the policy that pertains to them -are outside of what is traditionally considered the scope and sphere of the influence of medicine, yet profoundly affect an individual's health and their health outcomes. So, perhaps, it is not merely deciding what conditions may be amenable for management in primary care, but also what it is reasonable for primary care to be able to achieve in the prevailing health and non-health policy landscape in addition to the impact that population risk factors may have on the incidence and disease course of PCSCs.
Primary care sensitive conditions and policy response
Some healthcare purchasers in the USA recognize that variation in primary care performance may be a function of a provider's practice environment. They are demonstrating a willingness to increase payments for primary care providers because they believe that this delivery model could ultimately contribute to lower hospital admission rates for PCSCs and lower overall healthcare costs. Purchasers pursuing this approach support not only the availability of primary care providers to fulfil the role of care coordinators, but also an environment that makes this possible. This strategy is generally referred to as the primary care medical home.
Primary care medical home providers are expected to have access to electronic health records to support after-hours management, and for supporting communication with specialists, emergency departments and hospitals for patients who need and use these services. Furthermore, they are expected to manage patients' acute care needs including those that arise after-hours and to employ staff who can perform a variety of services such as prescription renewals and follow-up on abnormal test results.
There is an increasing evidence base supporting the ability of medical homes to provide clinically sound and cost-effective treatment in comparison to the traditional specialist-dominant model of healthcare delivery in the USA. Costsavings under such a primary care-focused system may be as high as 30%, largely as a result of fewer hospitalizations, reduced duplication of work and more appropriate use of technology. 19 The structure of the NHS in England is largely centred on universal access to primary care, where is it is well established as the accepted and preferred point of initial contact with health services regardless of locality. This structure enables primary care facilities to act as gatekeepers to secondary and tertiary care services and thereby enable a degree of containment of the burden of care for many chronic diseases within the community. As a result, associations between primary care factors and PCSC admission rates in England have generally been weaker. However, primary care physician supply in England has been shown to be associated with under-diagnosis of PCSCs such as cardiovascular disease. 20 Despite the weak associations between primary care factors and PCSC admission rates, significant socioeconomic differences remain with respect to utilization of Accident & Emergency departments and admission rates for chronic diseases such as asthma. 21 These differences may reflect differentials in the accessibility and appropriateness of the mode of primary care delivery according to socioeconomic status, which may modulate the ability of primary care to not only provide appropriate care at an appropriate time, but also alter the likelihood of detecting chronic PCSCs at an early stage where the risk of complications may be more amenable to secondary prevention activities. For example, both rates of undiagnosed disease and admission rates for chronic obstructive pulmonary disease are strongly associated with area socioeconomic deprivation (Figures 1  and 2 ). Primary care practitioners are also important actors in the interplay between patients and healthcare outcomes -and, while standardization of practice by protocols is commonplace -the variations in acceptance of risk between practitioners is highly likely to alter the likelihood of referral to secondary care for a given PCSC presentation to primary care. 22 While healthcare practitioners in primary care have the potential to fulfil their duties of providing coordinated, comprehensive care close to home, it is essential that they be provided with the necessary resources to do so. For primary care -and the healthcare professionals who work within it -to effectively and efficiently manage an increasing burden of chronic disease, it must be provided with the necessary infrastructure and resources to enable delivery of care. As this necessary service reconfiguration takes place, care must be taken to ensure that the evidence underlying efficacious chronic disease management is appropriate for primary care. Simply applying models of care delivery, and the evidence that underpins them, from secondary care to primary care may not be appropriate; such an approach would neglect to take account of the varying population characteristics, resources and skills that impact delivery of primary care. 23 
Conclusions
As policy develops, identification of diseases that may be primary care sensitive and the development of a robust evidence-based list of which diseases qualify as PCSCs, in addition to modelling the expected impact of optimal primary care, will be essential for the management of resources and workload of healthcare systems, many of which stand to become increasingly reliant on primary care for the management of a range of chronic diseases. Furthermore, identification of endpoints that may represent failure of the processes of primary care -that take into account ascertainable variation in the impact of optimal preventive primary care -is also of key importance.
Measuring the rates of admission for PCSCs is potentially a useful indicator of primary care performance. However, for this measure to be truly representative of what it seeks to assess, not only does there need to be consensus on what diseases -or disease events -are PCSCs, but also agreement of what is within the power of primary care to change. It has to be borne in mind that while the markers of service quality -and many Relation between mean neighbourhood socioeconomic status (Index of Multiple Deprivation, IMD), and directly standardized COPD hospital admission rates (DSR) per 100,000 population (n = 151). COPD, chronic obstructive pulmonary disease financial incentives that derive from such markers -in primary care focus on clinical outcomes or actions undertaken by physicians or other healthcare practitioners, a number of non-medical factors exert influence on the healthcare environment and, consequently, on the ability of primary care to effectively discharge its duties and affect change. As the burden of chronic care management increases over the coming decades, healthcare policy is likely to evolve in a manner that places increasing demands on primary care; however, it is essential that primary care is also appropriately resourced to ensure that it is operating in an environment commensurate with achieving the goals and targets that it is set.
Key questions for future research include assessment of what proportion of unplanned admissions for chronic conditions are potentially preventable through better patient education, improved health literacy, and higher quality management in primary care; what healthcare factors or interventions can reduce the risk of complications such as unplanned admissions; the effect of practice-level financial incentives on admission rates for PCSCs; and what proportion of these admissions are either unpredictable or outside the control of the health system.
